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Global Challenges for Chemicals Management

e Aggressive priority setting and assessment mandates

Rapidly changing chemical landscape

— Continual stream of new and more complex chemistries

— Focus onissues including complex mixtures, cumulative
risk

*  Majority of commercial chemicals are ‘data poor” and
standard toxicity tesfing protocols are resource intensive

* Pressure to reduce/eliminate animal testing

- e.g., EU cosmetics regulations; Lautenberg Act in US; EPA
Administrator Directive (Sept 2019); Ban for cosmetics in
Australia (July 2020); Private Member's Bill 5-214

* Need for broader data availability
— CBlIssues
*» Performance Measurement — are we making a difference?
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OECD Report: Ensuring « Sustainable Chemicals
Management Programme beyond 2020

= “While Canada was one of the first countries
to systematically start addressing the risks of
legacy chemicals, the priority-setting exercise
is now almost a decade old. It is essential for
Canada to take into consideration new
scientific information regarding chemicals
and to support the continued development
of modernised and harmonised approaches
for the assessment and management, of
chemicals, ensuring a sustainable chemicals
management programme beyond the 2020
goal”

Prometing Green and Inclusive Growth
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NAM: New Approach Methodologies

mibition: define how New Aporooch Methodologies can be wused in o regulatory
C‘?E’s?@')(- o enhance the poce of our work, 1o have better informed, more
relevant decisions and reducefreplace the nead for shudias on {vertebrote)
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= Bringing mechanistic kinowladge and/orn

«  Providing appropnate profection levels for human health and
Ervvironment,

, enhoncing read-aoross,
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1: WoE: Weight of Evidence: https://echa.europa.eu/support/registration/how-to-avoid-unnecessary-testing-on-animals/weight-of-evidence

/fwww.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches-to-testing-and-

IATA: Integrated Approaches to Testing and Assessment: http:

proach http://www.cecd.org/publications/guidance-document-on-the-reporting-of-defined-approaches-to-be-used-within-integrated-

ggroaches to-testing-and-assessment-9789264274822-en.htm
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Canada

Technical Capacity Building:
Healthy Environments and Consumer Safety Branch

Plasma
Concsntigtion

ExpoCast
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Technical Capacity Buillding: 4
Benefiis of Regulatory Cooperation:

Ongoing engagement and established processes strengthen and
conftribute fo the work of international technical experts.

This enables the advancement of work and acceptance of
approaches in areas such as NAMs by addressing barriers with
pragmatic solutions to transform chemical risk assessment

e Workshops bring regulators together to discuss
progress and barriers for applying new tools to
prioritization and risk assessment

* Collaborations with international regulators on
case studies to facilitate acceptance for the
implementation of emerging technologies

* Risk-based screening and assessment
approaches being examined for both human
and ecological receptors

Canada

NAMs are emerging tests and approaches that can be used to further inform chemical hazard characterization and risk

assessment and broadly include in chemico assays, in vitro assays and in silico methods

Case Studies

Using NAMS to address data poor, high exposure chemicals

Use NAMS to improve chemical categories and biological activity groupings

In vitro bioactivity as a conservative PoD

New tools to predict exposures from various chemical structure and use categories
Develop multimedia exposure models to improve lead mitigation efforts

Develop an inventory of validated NAMS to identify endocrine disruptors
Application of NAMS to perfluoroalkylated substances

Develop reference doses from endocrine disruptors from in vitro assays
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What is APCRA?

= A series of infernational workshops that bring together
governmental entities engaged in development of higher
throughput hazard, exposure, and risk assessment methods and
approaches in their chemical evaluation activities.

« To discuss progress and barriers in applying new tools to
prioritization, screening, and quantitative risk assessment of
differing levels of complexity.

« To discuss opportunities to increase collaboration in order to
accelerate the pace of chemical risk assessment.

APCRA APCRA-2 APCRA-3 APCRA-4 APCRA-5
2016 2017 2018 2019 2020
Washington, DC Helsinki, Finland Ottawa, Canada Research Triangle Virtual
us Park, NC

us

What are the current barriers to acceptance for successful use of NAMs in regulatory decision-making?
What are near-term efforts that can improve use of NAM data?

What is needed to lead to acceptance of NAMs by regulators and the public?
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Parficipants

< =10 participants ~20-25 new

» AFSTAR ‘Singapére e Kaviock Consuiting LLC
s Amthem Blue Cross » Ministry of the Environment,
= Australian Industrial Chemicals Japan

Irtroduction Scheme s National Regearch Councll of
s Cal-EPA Canada
s Defra UK * NIEHS
# ECHA » QFECD
s FERA « LA, Consumer Product Safety
= Environment and Climate Change Cﬂimm@m@ )

Canada = University Hospital Cologne
» Health Canada s University of Birmingham
o INERIS (French national institute ~ * US EPA

for industrial environment and s U5 FDA

risks} s Qthers ..,

SAHTECH- Safety and Health Technology Center, Taiwan
A*STAR - Agency for Science, Technology and Research, Singapour
NITE - National Institute of Technology and Evaluation
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APCRA Goals

»  Common understanding of curent state of the science
applications of New Approach Methods (INAMs), including
the regulatory context.

» ncreased understanding of redlistic benchmarks for
performance of NAMs in different requlatory contexts,

« Determine mechanisms o enhance data sharng
capabiifies,

« Incregse engagement and commitment 1o development
and sharing of cose studies of mutudl interest,

« Increased cross-Agency collaboration 1o strategically
address barmers and limitations of use of NAMs In ¢
requictory context.
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Goals and Outcomes of First Workshop

*  Washington, DC (2014)

* Focus of the first workshop . Dally Environment

Report

<3359)

— Compilation of a master list of chemicals
of common international interest for
ongoing and future NAM application

— ldentification of potential sources of NAM
information and how such information
COUId be Shdred Qnd exp|o”‘ed Praclitioner lusights: Bringing New Methodz far Chemical Sefaty Iste the

Rezutatery Toolbar; H s Time o Get Serians
- Common understanding of current statfe
of the science applications of New
Approach Methods (NAMs), including the
regulatory context and presentation of
practical examples

— Commitment to development and
sharing of case studies of mutual interest

» A total of 10 case studies were originally
proposed

¥

% SO T IS D AN ACTEIE L 8 4001950

hitps://news.bloombergenvironment.com/environment-and-energy/practitioner-insights-bringing-new-
methods-for-chemical-safety-into-the-regulatory-toolbox-it-is-time-to-get-seripus-2

A total of 10 case studies were originally proposed
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Goals and Outcomes of Second Workshop
*  Helsinki (2017)
*  Focus of the second workshop

— ldentifying and addressing critical data gaps

—~ Understanding requirements for acceptance of NAMs by regulators
and the public

~ Adding NAMs for exposure analysis

A total of 6 case studies were continued

Chemical
Rseei o
Tonirglogy R !

https://pubs.acs.org/doi/10.1021/acs.chemrestox.7b00339

A total of 6 case studies were continued
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Goals and Qutcomes of Third Workshop

&

£

&

Hosted by Health Canada
Ottowe, ONTARIO (2018}

Focus of the thivd workshop

&

identifving and addressing
crifical dato gaps
Increasing understanding of
reeciistic benchmarks for
cerformance of MAMs

g
different regulatory contexts.

Adding MAMs for
ecotoxicology anabysis

& tolal of 4 new case studies

were proposed

Health
Canada

Bloomberg
i Environment

INGIGHT: New Appreachss to Chemicat Assessiment - a Prograss Repart

https://news.bloombergenvironment.com/environment-and-energy/insight-new-

approaches-to-chemical-assessment-a-progress-report
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Goals and Qutcomes of Fourth Workshop

%

Hosted by US EPA

Research Triangle Park, NC
(2019)

Focus of the fourth workshop
- Qverview of current and new

%

case studies E;:pe;:;my; Advancing new approach methodologies for
. . ¢

— Progress in applying new chemical risk assessmen
O p p ro O C h m eT h O d O I O g l es Four yaars o8 from the lauach of ARCRAS - an international projact to ancaleraie the nse of new
( N A M S ) in d I ffe ren T re g U | d TO ry a?i::"’:imemm@ies fox chemival risk assessment - pezticipants wepert on progress fo-date aud
contexts momeeps

— Integration of NAMs in risk s e sy
assessment

%

A total of 4 new case studies
were proposed

# APCRA-4 Public Update

- Webinar designed to share
updates from the October
meeting, March 2020

https://chemicalwatch.com/123913/expert-focus-advancing-new-approach-methodologies-
for-chemical-risk-assessment
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Goals and Qutcomes of Hith Workshop

* Hosted Virtually

&

Focus of the fifth workshop

&

Increased engagement and
commitment to development
and sharing of case studies of

mutuadl inferest.
APCRAG
® Increased cross-Agency Day 2

collaboration to strategically st 27,202
address barriers and limitations of
use of NAMs in a regulatory
context.

# Increased understanding of
current and proposed APCRA
case studies and what data gaps
remain to be addressed.

* A total of 4 new case studies
were proposed
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Communication - Publications & Resources

Accelerating the Pace of Chemical Risk
Assessment (APCRA)

tications and Resources hHDS://WWW-eDO -QOV/C hemicdl-
research/accelerating-pace-chemical-
risk-gssessment-apcrg
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APCRA Activities

General Requirements for the APCRA Case Studies:

must fit the criteria of promoting collaboration and
" diaglogue on the scientific and regulatory needs
for the gpplication and geceptance of NAMs iIn
clear regulatory context,
/) include international collaborative case studies on
topics of interest to multiple regulatory ggencies:
W1 have lorgely been communicated through
oresentations ot professional meetings and
oublications.

PN

R
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APCRA Case Studies

= ApplHoolion fo Risk Evaluation
» Bioactivity s g comservalive estimate of PODs
= Quantitolive and gualitalive comparison of NAMS and radifional
arimal toxicity testing for data poor chemicals
« tse of franscription profiles and primary human liver cells grown as
spheroids to address potenoy and additivity of perfluarinated
cikyiated substanoes,
«  Applicotion to Chemicol Cotegoizalion
« Develop NAM profiles bosed on avaiiobie dala {a.g., highthvoughout
i vilro assay datal for existing chemicad categorias
«  Evoducte the effectivenass of BCoblAMs, specifically omias
fechnologies used In conjunclion with third-wave machine leaming,
fo derive molecular dato for mechanism-driven substance grouping..
« Applcolion o Exposure Evalugtion
« Use of innovadive modsiing ond GIS approacheas by vorous agencies
for assessing lead exposures
»  Tioging chemical exposure data needs and fools for nexb-genearation
risk assessment

Workflows for NAMs implementation:
Development of tiered frameworks or workflows to leverage NAMs for data poor substances
Identification of NAM to address data gaps

Role of Bioactivity and Exposure:

Bioactivity (AED) as POD - in vitro assay data, transcriptomics (protective approach)

BER as risk-based approach for prioritization and assessment - human health and ecological
HTTK

Chemical Categorization:
Harnessing of NAM data and tools for chemical categories and read-across
Use of data for identifying biological responses, pathways (AOPs), mode of action, potency comparison

Key substances or biological endpoints:
Genetic toxicity

Endocrine disruption

Repeat-dose toxicity
Per/poly-fluoroalkyl substances
Nanofibers

Data Analysis/Integration Mechanisms:

Machine learning approaches

Data mining workflows and monitoring emerging data

Systematic review - evidence mapping, systematic review extraction and evaluation

ED_006472_00014486-00017



Proposing New Case Studies

HPCRA e Tose: Sy Faprad samplein

=

« Feablumy o o agiremser by pos study,

U Regulatory need & application

U Increase acceptance inregulatory
context

U International collaboration

U Communication

e

RirdPrarprsse oF page shedy:

6. Miaic Shepaplisrery Tradrame:

¥ Egpeaeed Redisly K s o Tage Sty

must fit the criteria of promaoting collaboration and dialogue on the scientific and regulatory needs for the application and
acceptance of NAMs in clear regulatory context;

include international collaborative case studies on topics of interest to multiple regulatory agencies;

have largely been communicated through presentations at professional meetings and publications.
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»  Growing infermational participation
= Ongoing engagement and collaboration in our virtual world

» Emerging linkages with advanceas under the OECD e AP

programme, IATA, OHTs, nanopaorticlss, chemical categories,

recich QO
«  panuscripts for 2020-2021 - published and in praparation

«  Examples of praciical implementation - CMP BER Sciance

Approach Document, development and updaling of guidance

= Beginning 1o hove o better understanding where cumrent

approgches and assays may not be suifable and developing

solutions o address shorfcomings

«  Ongoing communication and oculreach

3

, )
T
3\'\

«  Four new case study proposals presented in August 2

ED_006472_00014486-00019



Reflections

»  Prograss o date clearly demonstrates value in bringing
together regquiatory scientists from throughout the world

= Results promise 1o have direct impact on use of NAM N
chemical reguiation infernationally

= Unigue role os an idea incubator or “think fank”

»  Bolonce nature of the infergovermmental meetings with
trarnsparency and oopenness 1o lorger scientific and
stakeholder communities 1o promote broader appreciation
and aeceptances for application of NAMS In risk sclencs

«  Communication and knowledgs fronsfer s an important
component of the initictive

ED_006472_00014486-00020



Path Forward

« APCRA will:

« Be a platform for innovation and idea exchange
between regulatory scientists

= Leqd discussions on when there is sufficient
nowledge and confidence 1o bring NAMs Into
oarticular reguiatory contexds

« Continue 1o develop new coliaborative case studies
fo address gaps in specific sclentific and regulatory
reeds

« Consider sharing results of the case studies through
the QECD

« Continue to communicate progress on the overall
APCRA effort, using periodic public webinars and
scientific publications on advanceas in the science

ED_006472_00014486-00021



Bullding Confidence Through Collaboration:
Coportunities and Challenges

Challenges

«  [Different lagidation and dota requirements; requires confext dependent
flexible) applicalions

«  Confidential Dato / Information

«  As modermn foxicity tests become inoregsingly prominant and
scientifically robust, legisialive restrictions in datg reguirements may Imif
incorporation of important information inrisk assassrmeant

«  Technicd expertise and new skillsels are required 1o apply NAM: 1O
wdldress g range of reguictory demands and requirerments

«  Thare is g need o communicate new andg different noture of
unceriainties fo regulatory stakeholders

»Increasing the demonstration of reguiatory relevance with use and
maginsfreaming implemeantation in curent assessment contexds

Regulatory agencies are investing in the possibilities to (further) integrate New Approach Methodologies in their work, in an
international collaborative approach, initiated by US EPA.

Based on global challenges for chemicals management including aggressive priority setting and assessment mandates,
increasingly complex chemical landscape and many ‘data poor’ chemicals there is an ambition to increase the pace of
assessments, and ultimately reduce animal testing.

Progress is made by conducting case studies, that trigger focussed discussions which increase the understanding of needs and
potential solutions.

APCRA seen as an ‘incubator’ for NAM-related activities to promote collaboration and dialogue on the scientific and regulatory
needs for the application and acceptance of NAMs with a clear regulatory context.

APCRA activities should complement member country participation in OECD, RCC, or various bi-lateral collaborations.

Focus on intergovernmental interactions, but continue sharing information with other stakeholders

ED_006472_00014486-00022



Cpportunities and Challenges

Cpportunities

«  Copocity Bullding - shored rescurces and expertize

»  Progder understanding of needs

» increosed alignment goross progroms and jurisdictons

ot develo

«  Acoess o dota / shared [torgeted) daolo ge
vodidation of complex approacheas for

sneroion 10 sunno
application in risk assess

»  Focliiates ccceptunce of emerging metho
e voluable o regulatory decBion-making

et an risk cssasss
dotion of new m

srnent and mrcﬁ experts aooeaters
aethodoogies and aporeoches

}ress

§ OICress D

»  Oolimize poce, accurgey and efficiency of sk gssessment

Building Confidence Through Collaboration

ment aotivilies

dologlas and approgches that can

e refinermnent

boorders and stakeholder

et ond

APCRA seen as an ‘incubator’ for NAM-related activities to promote collaboration and dialogue on the scientific and regulatory

needs for the application and acceptance of NAMs with a clear regulatory context.

APCRA activities should complement member country participation in OECD, RCC, or various bi-lateral collaborations.

Focus on intergovernmental interactions, but continue sharing information with other stakeholders
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Conclusions

Regulatory agencies are investing in the possibilities to (further)
infegrate New Approach Methodologies in their work, in an
intfernational collaborative approach, initiated by US EPA.

Based on global challenges for chemicals management including
aggressive priority setting and assessment mandates, increasingly
complex chemical landscape and many ‘data poor’ chemicals
there is an ambition to increase the pace of assessments, and
ultimately reduce animal testing.

Progress is made by conducting case studies, that frigger focussed
discussions which increase the understanding of needs and
potential solutions.
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Additional Slides
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Completed Case Studies

I, Rehospective Case Study
Exarnining the Uity of In Vilro
Binoolivilty Os o Conservative
Point of Denorture
» Legds: 1 US BPA and Haglih

oot
« Poriners: EChA, EFSA,
AFSTAR

2. Linking Bxposure to Toxicology
Using Lead as Case Study
»  US EPA
« Poriners: BRSA, CalbPA,
INERIS

Utility of In Vitro Bioactivity as a Lower
Bound Estimate of In Vivo Adverse

Effect Levels and in Risk-Based

Prioritization

0l Rl

el Agery. Hebtinkl, Fitsiand

Coeambssien, Mg Ressarch Centre QRO s, rady

Toxicol Sci. 2019 doi: 10.1093/toxsci/kfz201
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Ongoing APCRA Case Studies

Fr sspectve Cose Sudy To assess chaemicals, using and devealoping New

Approach Mathodalogies {INaM] ~ECHA

Use of franscription profiles and primary hurman liver cealls gros W OIS

sg:,i’*:\ rofds to address potency and exciclii \ff? of pear uorinated Falkylated

substonces: Applications for rﬁ ad-Qoross nd addditivity Inrisk assessment of

amearging PFAS ~Heglth Canada

Revisiting and updating chemical categorzations with new approach

methods INAMe] - US EPA

4. Evaluation of Quontitalive Shructure Use Relationship [GSUR) Models with
inclustry-Reported Data -US EPA

&, Further Exploration of High-Throu
o Ackvance MAM and Pricifiza

&, EDC-MAM Categorization - HINERIS

7. dnvestigoling the applicobility of bioactivity data foinform quantifative

azard cssessments for acological spec u:s using bioactivity-to-sxposure

raﬂ s {soo-BER) - Environment Climate Change Canada

&, Substanticling fﬁjh@rmucﬁ Categories with Omics-derived Mechanistic
tvidence (SulCCess) -ECHA

%, bvoluation of the zebrafish {Bras h‘y’d’"‘ﬂéu rerio) modet o3 Gi";ﬂiﬂ vivo NAM
ot serves as an \A?Nr*uﬂwz to rodent « asscrys for "’f”iiid(}?mf"’ 1w assays in
he a:zwrwwm of chermicals fo f‘=&:r*wc§ roxicity and endocring disruption -
Heaolth Coanada

[

{ad

W“ﬁ Tradifional Exp

O
for Exposure - He ol

e Estimaote
th Conado
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New APCRA Case Studies

iy vitro assessment of digestibility and goshrointeshingl
ahbsorption of nanolibers ~Eurapean Food Yalfely Authorily

Irvvestigating the applicability of high throughput
transcriptomics data to inform quantiialive haozard assessmeants
for ecological specias using bioactivibv-to-exposure ratios (sco-
RER} - Us EPA

3. A NAM-Bosed Integrated Approach for Screening Potential
Genctoxic Chemicals - Health Canada

4. Advanced Threshold of Taxicological Concemn {(TTC] for priorty
setting ~NICNAS
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New APCRA Case Study Proposals

1. Estrogen Receptor Testing with Mulliple In Vilro Assays {US
FPAY

3

High Throughput Toxicokinetics for In Vitro-in Vivo
xdrapolation (US EFA)

3. Benchmork Concenifrotfion Analysis in Human Bronohial
Epithelicl Cell Exposure 1o Volatile Chemicals {US EFA;
fentalive]

4. NAM development for systemic/reproductive toxicity
(ECHA, feniafive)
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